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circuit component connected between said/erminal and said first source of constant 



a 

voltage; and 

a protection circuit disposed adjacent to at j^ast said one of said active areas, and comprising: 

a: 



one 



atle 

first impurity region of said on/conductivity type disposed adjacent to said at least 
of said active areas, wherein said first impurity region is a base region of a bipolar transistor, 
a second impurity region Zf a second conductivity type opposite to said one 
conductivity type disposed adjacent to G^Jt impurity region, comiected to said terminal, whei^in 
said second impurity region is one of a^^er region or a collector region of said bipolar transistor; 
and 

a third impurity redn of said other conductivity type connected to said first source 
of constant voltage, wherein sai/third impurity region is the other of said emitter region or said 
collector region of said bipolar transistor. 

2. (Twice Amended) The semiconductor device as set forth in claim 1, wherein said third 

impurity region further comprises: 

a first impurity sub-region disposed in a surface portion of another active area adjacent to 

said one of said active areas; and 

a second impurity sub-region contiguous to a bottom surface of said first impurity sub-region 
and extending in said first impurity region under said second impurity region. 
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3. (Twice Amended) The semiconductor d^ce as set forth in claim 2, wherein said first 
impurity sub-region comprises: 
^"V^^ a first portion contiguous to sai^^ecojid impurity sub-region; and 

^ a second portion heavier in dp^t'concentiation than said first portion and connected to said 

^ first source of constant voltage^ 



4. (Twice Amended) The semiconductor device as set forth in claim 2, wherein said circuit 
component is a field effect transistor comprising source and drain regions of said other conductivity 
type disposed in said one of said active areas, and one of said source and drain regions is said second 
impurity region. 

5. (Twice Amended) The semiconductor device as set forth in claim 1, wherein said third 

impurity region comprises: 

a first impurity sub-region disposed in another surface portion of said first impurity region 

spaced from said second impurity region; and 

a second impurity sub-region contiguous to a bottom surface of said first impurity sub-region 
and extending in said first impurity region under said second impurity region. 



6. (Twice Amended) The s/miconductor device as set forth in claim 5, wherein said first 
w/^ impurity sub-region compri^s: 



a first portion contiguoi/s to said second impurity sub-region; and 



AMENDMENT UNDER 37 C.F.R. §1.111 
U.S. Appln. No. 09/421,273 
ATTORNEY DOCKET NO. Q56320 



a second portion heavier in dopant coi 




on than said first portion and connected to said 



first source of constant voltage. 7^ 

7. {Twice Amended) The semiconductor device as set forth in claim 5, wherein said circuit 
component is a field effect transistor comprising source and drain regions disposed in said one of 
said active areas, wherein one of said source and drain regions is said second impurity region, and 
the other of said source and drain regions is said first impurity sub-region. 

8. (rwice Amended) The semiconductor device as set forth in claim 1, wherein said third 
impurity region is disposed in another active area adjacent to said one of said active areas and having 
a second depth greater than said first depth. 

9. {Twice Amended) The semiconductor device as set forth in claim 8, wherein said circuit 
component is a field effect transistor comprising source and drain regions disposed in said one of 
said active areas, and one of said source and drain regions is said second impurity region. 



10. {Twice Amended) The semiconductor device as set forth in claim 1, wherein said third 
impurity region is disposed in another surface portion of said first impurity region and deeper than 
said second impiuity region. 
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1 1 . (Twice Amended) The semiconductor device as set forth in claim 1 0, wherein said circuit 
component is a field effect transistor comprising source and drain regions disposed in said one of 
said active areas, one of said source and drain regions is said second impurity region, and the other 
of said source and drain region is a part of said third impurity region. 

12. (Twice Amended) The semiconductor device as set forth in claim 1, wherein said third 
impurity region extends in said first impurity region under said second impurity region. 

13. (Twice Amended) The semiconductor device as set forth in claim 10, wherein said circuit 
component is a field effect transistor comprising source and drain regions disposed in said one of 
said active areas, and one of said source and drain regions is said second impurity region. 



14. (Twice Amended) The semiconductor device set forth in claim 1, wherein said terminal 
is a signal output terminal, and said circuit component is an output transistor. 

15. (Twice Amended) The semiconductdc^pJi^ as set forth in claim 1, wherein said terminal 
is a signal input and output terminal, and said^ircuit component is an output transistor comprising 
a portion of an input and output circuit connected to said terminal. ^ 
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3' 




area 



4' 



17. (Amended) A semiconductor device comprising: 
a semiconductor substrate of a first conductivity type/ 

a plurality of active areas disposed in a portion of g^iid semiconductor substrate; 
at least one shallow trench isolation region disp/sed between said active areas; 
a terminal coimected to one of said active 

a first source of constant voltage connecte(L4o another of said active areas; 
a circuit component connected betweei/said terminal and said first source of constant 
voltage; and 

Qj' a protection circuit disposed adjacenty^3 at least said one of said active areas, said protection 

circuit comprising: 

a first impurity regi;)n^f s^d first conductivity type disposed adjacent to at least one 
of said active areas and serving a^ a ba/e ;;6gion of a bipolar transistor, 

a second impurity region of a second conductivity type opposite to said first 
conductivity type disposed in said attive area connected to said terminal, and serving as one of an 
emitter region or a collector region of said bipolar transistor; and 

a third impurity re^on of said second conductivity type connected to said first source 
of constant voltage, disposed i/another portion of said semiconductor substrate and serving as the 
other of said emitter region orjsaid collector region of said bipolar transistor. 



18. (Amended) The semiconductor device as set forth in claim 17, wherein said circuit 
component is a field effect transistor. 
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. ■ t fi^rtv, in rlaim 17 wherein said third impurity 
19. (Amended) The semiconductor device as set forth m clami 17, wne 

region ftirther comprises: 

afi,sti»p«i.ysub-regio„disposedinas^epo«io„ofa„acUvearcaadiace„..osai<i. 

least one shallow trench isolation region; and 



1^ 



second impurity sub-region contiguous to a 



bottom surface of said first impurity sub- 



region. 



20.(We<0Il.e^-co„duc.ord^cea3..fo«hinclain..S.whe.insaidfi..ta^uri^ 
.,.reg,o„ comprises a firs. porUon co„«^ous .o said second impurity sub-region. 

(We* T.e sen^condue^/device as se, for* in dain, 20, whe^ said first in^urity 
^ab-re^onf^ercomprisesasec^r^onbeavierindopantconeen^Honthansaid^po^^^ 

and connected to said first sourc;^nstant voltage. 

22 iA^e^ieS, The semiconductor device as set for.., in claim 17. wherein s^d at least one 
shallow trenchisoMo„regionhasafirstdepthandsaid,hirdimpt^.yregionhasaseconddepth 

greater than said first depth. 

23. ( The semiconductor device as set forth in claim 17. wherein d>e depth of said 

third impurity region is deeper fltan the depm of said second impurity region. 
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"^5- region is a p-type impurity region. 

+ F^Hh in claim 17, wherein said second 

27. (^m.«./.^ T^e semiconductor device as set forth m cla.m 

impurity region is a n-type impurity region. 

* f ,41, in rlaim 17 wherein said third impurity 

28. (WecOUe semiconductor device as set forthmclaunl7,w 

region is a n-type impurity region. 
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^1/ 



30. {Amended) The semiconductor device as 
a signal input and output terminal, and said circuit^ 
portion of an input and output circuitcor^^ 



t forth in claim 17, wherein said terminal is 
,nent is an output transistor comprising a 



